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1. Introdução
$VÀRUHVWDV WURSLFDLVGHVHPSHQKDPXPSDSHO IXQGDPHQWDOQRFLFORGRFDUERQRGHYLGRj VXDHOHYDGD
SURGXomRGH¿WRPDVVDVHGHVXDVHQVLELOLGDGHjVSUHVV}HVDQWURSRJrQLFDV5((9(6$VÀRUHVWDVVmRLP-
SRUWDQWHVSUHVWDGRUHVGH VHUYLoRVDPELHQWDLV WDLVFRPRDELRGLYHUVLGDGH VHTXHVWURGHFDUERQR UHJXODomRGRV
UHFXUVRVKtGULFRVHFLFORVGHQXWULHQWHV$ÀRUHVWD$PD]{QLFDpDPDLRUÀRUHVWDWURSLFDOGRPXQGRFRPFHUFDGH
GDiUHDGHÀRUHVWDWURSLFDOGRPXQGRDEUDQJHQGRXPDPSORHGLQkPLFRUHVHUYDWyULRGHFDUERQRPDVHVWH
FDUERQRSRGHVHUOLEHUDGRSDUDDDWPRVIHUDSRUFDXVDGRGHVPDWDPHQWRPDQHMRLQDGHTXDGRGRVRORHLPSDFWRGDV
PXGDQoDVFOLPiWLFDV0$/+,HWDO
0DLVGHGDUHJLmR$PD]{QLFDpFREHUWDSRUVLVWHPDV/DWRVVRORV(VSRGRVVRORVTXHVmRFDUDFWHUL]D-
GRVSHODMXVWDSRVLomRGH(VSRGRVVRORVH/DWRVVRORVVREUHDVPHVPDVXQLGDGHVGHSDLVDJHP/8&$6HWDO
$$PD]{QLDDSUHVHQWDXPDH[WHQVDiUHDGH(VSRGRVVRORVFDUDFWHUL]DGRVSHODSUHVHQoDGHKRUL]RQWHVDUHQRVRVHV-
SHVVRVUHFREULQGRKRUL]RQWHVPDLVDUJLORVRVHIUHTXHQWHPHQWHDVVRFLDGRVFRPVLVWHPDV/DWRVVRORV(VSRGRVVRORV
/8&$6HWDO
5HFHQWHPHQWHRVHVIRUoRVGHSHVTXLVDVHFRQFHQWUDUDPHPPHGLUFDUERQRGRVRORin situ utilizando uma 
YDULHGDGHGHPpWRGRV(VWHVPpWRGRV LQFOXHPRHVSDOKDPHQWR LQHOiVWLFRGHQrXWURQV ,16HVSHFWURVFRSLDGH
LQIUDYHUPHOKRSUy[LPR1,56HRXWUDVWpFQLFDV$WpFQLFDPDLVFRPXPHQWHXWLOL]DGDSDUDGHWHUPLQDomRGHFDU-
ERQRQRVRORpDDQiOLVHHOHPHQWDU3DUDGHWHUPLQDUDFRQFHQWUDomRGHRXWURVHOHPHQWRVWpFQLFDVHVSHFWURVFySLFDV
GHDEVRUomRRXGHHPLVVmRDW{PLFDVmRJHUDOPHQWHXWLOL]DGDV3RUWDQWRSDUDDGHWHUPLQDomRGHFDUERQRHRXWURV
HOHPHQWRVHPDPRVWUDVGHVRORFRPRSRUH[HPSORDOXPtQLRHIHUURVmRQHFHVViULRSHORPHQRVGXDVWpFQLFDV
DQDOtWLFDVHUHTXHUYiULRVDSDUDWRVTXHDXPHQWDPRVFXVWRVDQDOtWLFRV1,&2/2'(//,HWDO
$HVSHFWURVFRSLDGHHPLVVmRyWLFDFRPSODVPDLQGX]LGRSRUODVHU/,%6pXPDWpFQLFDDQDOtWLFDEDVHDGD
QDVHPLVV}HVDW{PLFDVHL{QLFDVGHFRQVWLWXLQWHVHOHPHQWDUHVGDDPRVWUD'HYLGRjVVXDVFDUDFWHUtVWLFDVLQVWUX-
PHQWDLV/,%6pFDSD]GHUHDOL]DUDQiOLVHPXOWLHOHPHQWDUVLPXOWkQHDHGLUHWDGLVSHQVDQGRRSUpWUDWDPHQWRGDV
DPRVWUDVRXXWLOL]DomRGHUHDJHQWHVDOpPGHPRVWUDURSRWHQFLDOSDUDUHDOL]DUDQiOLVHin situ 6$1726-81,25
HWDO(VWDWpFQLFDEDVHLDVHQDDQiOLVHHVSHFWUDOGDUDGLDomRHPLWLGDSHORSODVPDJHUDGRSHODIRFDOL]DomR
GRSXOVRGHODVHULQWHQVRQDVXSHUItFLHGDDPRVWUDTXHSURYRFDDHYDSRUDomRDDWRPL]DomRHLRQL]DomRHPLWLQGR
UDGLDo}HVFDUDFWHUtVWLFDVGRVHOHPHQWRVSUHVHQWHVQRPDWHULDOHPHVWXGR
$DQiOLVHTXDOLWDWLYDGRHVSHFWURGHHPLVVmRGH/,%6SURSRUFLRQDXPDLPSUHVVmRGLJLWDOGDDPRVWUDFRP
UHVSHLWRDVXDFRPSRVLomRHOHPHQWDU3$648,1,HWDO$WpFQLFD/,%6WHPVLGRHPSUHJDGDFRPVXFHVVR
HPDQiOLVHVTXDOLWDWLYDVHTXDQWLWDWLYDVGHDPRVWUDVGHGLYHUVDVRULJHQVHQDWXUH]DLQFOXLQGRVRORVSDUDGHWHUPL-
QDURWHRUGHFDUERQRYiULRVHOHPHQWRVHSROXHQWHV1,&2/2'(//,HWDO
$YDOLDUHFRPSUHHQGHUDGLQkPLFDGRFDUERQRHGHRXWURVHOHPHQWRVQRVRORGD$PD]{QLDSRGHDMXGDURV
FLHQWLVWDVDPHOKRUDURVPRGHORVHDQWHFLSDUFHQiULRVUHODWLYRVjVPXGDQoDVFOLPiWLFDV1RYRVPpWRGRVTXHSHU-
PLWHPPHGLo}HVGHFDUERQRGRVRORLQVLWXVmRXPDDERUGDJHPIXQGDPHQWDOSDUDHVWHWLSRGHUHJLmRGHYLGRDRV
FXVWRV¿QDQFHLURVSDUDDFROHWDHHQYLRGHDPRVWUDVGHVRORGDÀRUHVWDSDUDRODERUDWyULRGHPDQGDQGRWHPSRQHVWD
DWLYLGDGH3RUWDQWRHVWHHVWXGRWHYHFRPRREMHWLYRDYDOLDU/,%6FRPRIHUUDPHQWDSDUDTXDQWL¿FDomRGHFDUERQR
DOXPtQLRHIHUURHPVRORVDPD]{QLFRV
2. Materiais e Métodos 
$VDPRVWUDVGHVRORIRUDPFROHWDGDVQDFLGDGHGH6mR*DEULHOGD&DFKRHLUDHVWDGRGR$PD]RQDV%UDVLO
HQWUHDVFRRUGHQDGDVJHRJUi¿FDV¶´6DQG¶´:$VDPRVWUDVGR(VSRGRVVROR+XPLO~YLFRIRUDP
FROHWDGDVGDÀRUHVWDGHQVD$PD]{QLFDHDSUHVHQWDDVHJXLQWHVXFHVVmRYHUWLFDOGHKRUL]RQWHV$H$VXSHU¿FLDO
RUJDQRPLQHUDO(H(iOELFRV%KH%KVHVSyGLFRV7UWUDQVLomR.H.FRQMXQWRLQIHULRUGHFDPDGDV
GHFDXOLPUHVXOWDQGRHPXPWRWDOGHDPRVWUDV
$VDPRVWUDVIRUDPVHFDVjWHPSHUDWXUDDPELHQWHSHQHLUDGDVSDUDUHPRYHUDVUDt]HVPPPRtGDVH
HQWmRSHQHLUDGDVQRYDPHQWHSDUDDREWHQomRGHSDUWtFXODVPHQRUHVTXHPP$VDPRVWUDVKRPRJHQHL]DGDV
IRUDPVXEPHWLGDVDXPDSUHVVmRGHWRQHODGDVGXUDQWHPLQXWRVSDUDDFRQIHFomRGHSDVWLOKDVUHVXOWDQWHVGD
SUHQVDJHPHPPROGHVGHDoRFPGHGLkPHWURHPPGHHVSHVVXUD3DUDFDGDDPRVWUDGHVRORIRUDPSUHSDUDGDV
GXDVSDVWLOKDV
$VPHGLGDVIRUDPUHDOL]DGDVXWLOL]DQGRXPHVSHFWU{PHWUR/,%62FHDQ2SWLFV'XQHGLQ86$
HTXLSDGRFRPXPODVHUGH1G<$*SXOVDGR4VZLWFKHGHPLWLQGRHPQPFRPHQHUJLDPi[LPDGRSXOVRGH
P-GXUDomRGHSXOVRGHQVWHPSRGHLQWHJUDomRGHPVGLkPHWURGRIHL[HGRODVHUODVHUVSRWHPWRUQR
GHPPWD[DGHUHSHWLomRGHDWp+]GHWHFWRU&&'FKDUJHFRXSOHGGHYLFHGHSL[HOVVHWHHVSHFWU{-
PHWURVFREULQGRDIDL[DHVSHFWUDOGHQPHFRPUHVROXomRyWLFDHPWRUQRGHQP(PFDGDDPRVWUDGH
VRORIRUDPUHDOL]DGDVFDGDXPDGHVVDVHPiUHDGLIHUHQWHGDSDVWLOKDVHQGRTXHFDGDXPDFRUUHVSRQGHDRDF~PXOR
GHWLURGHOLPSH]DHWLURVSDUDDTXLVLomR2RIIVHWGRVHVSHFWURV/,%6IRLFRUULJLGRSHODVXEWUDomRGDPpGLD
GDUHJLmRGHUXtGRDOHDWyULRSUy[LPRjOLQKDGHHPLVVmRGRHOHPHQWR&$SyVDFRUUHomRGRRIIVHWDUHODomRVLQDO
UXtGRIRLPHOKRUDGDSHODPpGLDGRVHVSHFWURV
8PHVSHFWU{PHWURGHHPLVVmRyWLFDFRPSODVPDDFRSODGRLQGXWLYDPHQWH,&32(6FRPFRQ¿JXUDomR
UDGLDO9,67$352&&'9DULDQ0XOJUDYH$XVWUiOLDIRLXVDGRSDUDDVGHWHUPLQDo}HVGHUHIHUrQFLDGH$OH)H
$QWHVGDVPHGLGDVGH,&32(6DHWDSDGHGLJHVWmRGDVDPRVWUDVIRLUHDOL]DGDHPXPVLVWHPDDEHUWRDXPDWHP-
SHUDWXUDGH&±&XVDQGRJGHDPRVWUDGHVRORHP/GHiJXDUpJLD+12+&O2WHRUGHFDUERQRWRWDOGDVDPRVWUDVGHVRORVIRLPHGLGDSRUXPDQDOLVDGRUHOHPHQWDU&+162GDPDUFD
3HUNLQ(OPHUPRGHOR$VDPRVWUDVGHVRORVIRUDPPRtGDVHPSDUWtFXODVPHQRUHVGRTXHPPHGHSRLV
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SHVDGDVGLUHWDPHQWH HPFiSVXODVGH HVWDQKRXWLOL]DQGRXPDPLFUREDODQoD 3HUNLQ(OPHU$'$XWR%DODQFH
&RQWUROOHUTXHIRLFRQHFWDGDDRDQDOLVDGRUHOHPHQWDU&+162SDUDDTXLVLomRGLUHWDGDVPDVVDV(PVHJXL-
GDDVFiSVXODVGHHVWDQKRIRUDPIHFKDGDVHLQVHULGDVQRLQWHULRUGRIRUQR7RGRVRVUHVXOWDGRVGDDQiOLVHHOHPHQ-
WDUIRUDPFDOFXODGRVFRPUHIHUrQFLDDRYDORUGH&FRQKHFLGRGDDFHWDQLOLGDXPSDGUmRRUJkQLFRGHFRPSRVLomR
HOHPHQWDUFRQKHFLGDSRUPHLRGRFiOFXORGRIDWRUGHYDORU.
3. Resultados e Discussão
2VYDORUHVREWLGRVSDUDRVWHRUHVWRWDLVGHFDUERQRDOXPtQLRHIHUURSRUDQiOLVHHOHPHQWDU&+16H,&3
2(6GDVDPRVWUDVGHVRORGR(VSRGRVVROR+XPLO~YLFRVmRPRVWUDGRVQD7DEHOD
)RUDPREVHUYDGDVYDULDo}HVGLIHUHQFLDGDVQRVWHRUHVGHFDUERQRSDUDDVDPRVWUDVGR(VSRGRVVROR+X-
PLO~YLFRRFRUUHQGRXPDGLPLQXLomRQRVWHRUHVGHFDUERQRGRVKRUL]RQWHVVXSHU¿FLDLVRUJkQLFRV$H$DWpRV
KRUL]RQWHVHVSyGLFRV%KH%KV7DEHOD2VWHRUHVGHDOXPtQLRIRUDPPDLVHOHYDGRVTXHRVGHIHUURHKRXYH
XPDFODUDWHQGrQFLDGHDXPHQWRHPVXEVXSHUItFLHQRVWHRUHVGHDOXPtQLRDWpRKRUL]RQWHGHWUDQVLomRHSDUDRIHUUR
DWpRVKRUL]RQWHVHVSyGLFRV%KH%KV7DEHOD
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